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Z = 2 

Mo Ka radiation 
H = 0.78 mm~' 

Data collection 

Agilent Xcalibur Sapphire2 

diffractometer 
11378 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.103 

S = 1.06 

7083 reflections 

414 parameters 



Table 1 

Selected bond lengths (A). 



Cdl-Nl 
Cdl-Ol 
Cdl-04 
Cdl-Sl 



2.298 (3) 
2.536 (2) 
2.649 (2) 
2.4438 (8) 



T = 120 K 

0.2 x 0.18 x 0.08 mm 



7083 independent reflections 
5935 reflections with I > 2a(I) 
Ri„, = 0.025 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 1-11 e A~ 3 

Ap mi „ = -0.65 e A~ 3 



Cdl-S2 

511- Sl 

512- S2 



2.4503 (8) 
2.0917 (11) 
2.0781 (12) 



The Cd" atom in the title complex, [Cd(C 12 H 27 0 3 SSi) 2 - 
(C 3 H 4 N 2 )], is penta-coordinated by two O and two S atoms 
from the 0,5-chelating silanethiolate residue and one pyrazole 
N atom in a distorted geometry that is slightly closer to 
trigonal-bipyramidal than to square -based pyramidal. The 
pyrazole ligand is stabilized within the complex by an 
intramolecular N— H- ■ O hydrogen bond. One of the tert- 
butyl groups is disordered over two orientations with 
occupancy ratio of 0.534 (6):0.466 (6). 

Related literature 

For similar compounds, see: Dolega et al. (2005, 2006, 2008, 
2009); Dolega (2010). For the synthetic procedure, see: 
Pladzyk et al. (2011). For a description of the geometry of 
complexes with five-coordinate metal atoms, see: Addison et 
al. (1984). 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H- • A 


D- ■ A 


D-H- - A 


N2-H2-05 


0.83 (4) 


2.14 (4) 


2.959 (3) 


Vol (4) 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SUPERFLIP (Palatinus & Chapuis, 2007); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); soft- 
ware used to prepare material for publication: WinGX (Farrugia, 
2012). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VN2060). 




Experimental 

Crystal data 

[Cd(C 12 H 27 0 3 SSi) 2 (C 3 H 4 N 2 )] 

M, = 739.45 

Triclinic, PI 

a = 9.4445 (4) A 

b = 12.7322 (4) A 



c = 16.9153 (5) A 
a = 109.098 (3)° 
P = 92.905 (3)° 
y = 96.050 (3)° 
V = 1903.53 (12) A 3 
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(1H-Pyrazole-A:/V)bis(tri-ferf-butoxysilanethiolato-/<: 2 0,S)cadmium 

Katarzyna Baranowska, Mateusz Bulman and Anna Dolf ga 

Comment 

Our current research subject concerns the structural and spectroscopic characteristics of simple inorganic complexes - 
models of the catalytic site of the enzyme alcohol dehydrogenase. We use tri-tert- butoxysilanethiol as a source of thiolate 
function and aromatic N-ligands as histidine analogs (Dole^ga, 2010 and references therein) 

The title complex is the first heteroleptic cadmium(II) tri-fer/-/?utoxysilanethiolate with the pyrazole co-ligand. The NH 
group of pyrazole ligand forms an intramolecular hydrogen bond with oxygen and there are no other strong intra- or 
intermolecular interactions in the crystal other than van der Waals. Therefore with regard to the crystal packing the title 
compound resembles rather analogous pyridine-containing zinc and cadmium complexes than imidazole-containing 
analogs (Dole^ga et ah, 2005; Dole_ga et ah, 2006; and Dole_ga et ah 2009). The coordination geometry is in between 
square-base pyramidal and trigonal-bipiramydal, but closer to the latter based on the calculation of the r-parameter 
(0.597; Addison et ah, 1984). The cadmium-ligand bond distances are comparable to those found in similar complexes 
(DolQga et ah, 2008; DolQga et ah, 2009). However, the single intramolecular NH— O hydrogen bond introduces further 
asymmetry into the molecule, including the bond lengths (i.e. Cd — 01 and Cd — 04, see Table 1). The title complex 
features a characteristic, large (> 140°) S — Cd — S angle, and an O — Cd — O angle close to 180°. 

The molecular structure of (I) is shown in Fig. 1 and a crystal packing diagram is presented in Fig. 2. 

Experimental 

Compound (I) was crystallized at low temperature (255 K) from toluene-methanol solution of cadmium bis(tri-tert-but- 
oxysilanethiolate) (synthesis described in Pladzyk et ah, 2011) and pyrazole. 

Refinement 

All C-H hydrogen atoms were refined as riding on carbon atoms with methyl C-H = 0.98 A, aromatic C-H = 0.95 A and 
f/iso(H)=1.2 U eq (C) for aromatic and 1.5 U eq (C) for methyl groups. Atoms C10 — C12 are disordered over two positions 
(0.534 (6)/0.466 (6)). The hydrogen atom involved in the intermolecular hydrogen bond, H2, was freely refined. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: CrysAlis PRO (Agilent, 2010); data reduction: CrysAlis 
PRO (Agilent, 2010); program(s) used to solve structure: SUPERFLIP (Palatinus & Chapuis, 2007); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software 
used to prepare material for publication: WinGX (Farrugia, 2012). 
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Figure 1 

A view of the molecule of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% 
probability level and H atoms have been omitted. Hydrogen bond indicated with dashed lines. Only the major 
conformation for the disordered /ert-butyl group (CIO — CI 2) is shown. 




Crystal packing of the title compound. Hydrogen bonds are indicated with dashed lines. 
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(1H-Pyrazole-/dV)bis(tri-ferf-butoxysilanethiolato- r^SKadmium 



Crystal data 

[Cd(C 12 H 27 0 3 SSi) 2 (C 3 H 4 N 2 )] 

M r = 739.45_ 

Triclinic, PI 

Hall symbol: -P 1 

a = 9.4445 (4) A 

b = 12.7322 (4) A 

c= 16.9153 (5) A 

a = 109.098 (3)° 

p = 92.905 (3)° 

y = 96.050 (3)° 

V= 1903.53 (12) A 3 

Data collection 

Agilent Xcalibur Sapphire2 

diffractometer 
Graphite monochromator 
Detector resolution: 8.1883 pixels mm 1 
co scans 

11378 measured reflections 
7083 independent reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2cr(P 2 )] = 0.039 

wRiF 1 )^ 0.103 

S = 1.06 

7083 reflections 

414 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z=2 

7^(000) = 780 

D x = 1.29 Mgm" 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7717 reflections 

(9 = 2.4-28.7° 

H = 0.78 mm" 1 

T= 120 K 

Prism, colourless 

0.2 x 0.18 x 0.08 mm 



5935 reflections with I > 2a(I) 
R mt = 0.025 

^max 25.5 , ^min 2.4 

h = -11— »9 
/fc = -15->13 
/ = -16->20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0596P) 2 + 0.7954P] 

where P = (F 0 2 + 2F 2 )/3 
(A/(7) max = 0.002 
A/w= l.H e A" 3 
Ap min = -0.65 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a{F 2 ) is 
used only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



II- */U 

^iso ' *-^eq 



Occ. (<1) 



Cdl 
SI 
S2 
Sil 



0.05597 (2) 
-0.17784 (8) 
0.17728 (9) 
-0.18559 (8) 



0.985121 (18) 
0.90765 (6) 
1.12410(7) 
0.78496 (7) 



0.753064 (14) 
0.77929 (5) 
0.69927 (5) 
0.66080 (5) 



0.02601 (9) 
0.02601 (18) 
0.03058 (19) 
0.02040(18) 
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H16C 


A A AT O 

-0.0078 


1.1656 


1.0467 


A AT A ik 

0.074* 




CI / 


U.546 / (3) 


1.2632 (3) 


A Q A1H /TA 
U.543 / (2) 


U.VZISi (/) 




Lis 


0.6535 (4) 


1 1 AT A 

1.1934 (3) 


A A A n\ 

0.8649 (3) 


A A A 1 O /A\ 

0.0432 (9) 




H18A 


0.6378 


1.1176 


0.8236 


0.065* 




H18B 


0.641 


1.1896 


0.9211 


0.065* 




HloC 


A TCAO 

U. /508 


1 TTTA 
1.22 /9 


0.863 / 


0.065* 




/~* 1 a 

C19 


A CT1 J / A\ 

0.5714 (4) 


1.3828 (3) 


A A A /I A /I \ 

0.9049 (3) 


A A A C O /A\ 

0.0458 (9) 




H19A 


0.6643 


1.4194 


A OAT A 

0.8979 


A A /"A * 

0.069* 




H19B 


0.5704 


1.3817 


0.9625 


A A /"A * 

0.069* 




i_ri a/" 1 
H19C 


A A AC/; 

U.4956 


1 /I O A T 

1 .4242 


U.8936 


A A£A* 

U.U69* 




CzU 


n cci£ /'/n 
U.5536 (4) 


l.zoUo (3) 


U. /534 (z) 


A A/1 1 0 /f^ 

U.U41z (9) 




H20A 


0.5294 


1.1836 


0.7151 


0.062* 




H20B 


0.6505 


1.2899 


0.7459 


A A /" 1 * 

0.062* 




H20G 


A AO C A 

0.4854 


1 *) at /" 

1.3076 


a n a 1 1 

0.7411 


A A/"1 * 

0.062* 




C21 


A 1 A A1 { A\ 

0. 144 / (4 J 


1 /l0 1 1 /"I \ 

1.4231 (3) 


A O 1 jCA /"I \ 

0.8169 (3) 


A A/1 AC /A\ 

0.0405 (9J 




C22 


a ni 1 /r \ 

0.1711 (5) 


1 C 1 O A /1\ 

1.5389 (3) 


A O O A C /I \ 

0.8845 (3) 


A AC/11 /I 1 \ 

0.0542 (ll) 




H22A 


0.1517 


1.532 


0.9391 


A A O 1 sk 

0.081* 




H22B 


0.1077 


1 coin 

1.5879 


A OTA A 

0.8709 


A AO 1 * 

0.081* 




HzzC 


A T7AO 

u.z /uy 


1.5 /U9 


A Q0/"0 

o.oooy 


A AO 1 * 




C23 


A 1 O AT //^\ 

0.1803 (6) 


1 /I 1 O A / ,1 \ 

1.4289 (4) 


0.7328 (3) 


A A//I1 /11\ 

0.0647 (13) 




T 11 1 A 

H23A 


0.2823 


1 A C C C 

1.4555 


0.7355 


A A AT * 

0.097* 




H23B 


0.1235 


1.4809 


0.7178 


0.097* 




H23C 


0.1584 


1.3542 


0.6903 


0.097* 




C24 


-00101 (4^ 


1 3714 (A\ 


0 81 57 M"! 


0 0636 n4"l 

o,uuju y i^rj 




H24A 


-0.0282 


1.2984 


0.7704 


0.095* 




H24B 


-0.0756 


1.4211 


0.8047 


0.095* 




H24C 


-0.0253 


1.3615 


0.8693 


0.095* 
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JNz 


A 1 H AO /"} \ 

(J. 3 /(Jo {$) 


A A/C*7*7 /1\ 

u.yo / / \i) 


(j.QZyZZ (1 1) 


a nnn i £\ 

(J.Oz ly (o) 




C25 


0.2363 (4) 


0.8215 (3) 


0.8284 (2) 


A A") A C ZO\ 

0.0345 (8) 




T-T9S 

nz j 


n 1 ^f<? 


O 76S8 
U. / DJo 


n si 






C27 


0.4531 (4) 


0.9137(3) 


0.8654 (2) 


0.0371 (8) 




H27 


0.5506 


0.9367 


0.8866 


0.045* 




C26 


0.3699 (4) 


0.8187 (3) 


0.8660 (2) 


0.0433 (9) 




H26 


0.3976 


0.763 


0.8875 


0.052* 




H2 


0.386 (5) 


1.033 (3) 


0.828 (2) 


0.049 (12)* 




Atomic displacement parameters (A 2 ) 






T 7?? 








u 


Cdl 


0.02004 (13) 


0.02765 (14) 


0.03054 (14) 


-0.00224 (9) 


-0.00191 (9) 


0.01224 (10) 


SI 


0.0216 (4) 


0.0287 (4) 


0.0268 (4) 


0.0005 (3) 


0.0043 (3) 


0.0086 (3) 


S2 


0.0315 (4) 


0.0341 (4) 


0.0266 (4) 


-0.0069 (4) 


-0.0033 (3) 


0.0150 (3) 


Sil 


0.0154 (4) 


0.0220 (4) 


0.0259 (4) 


0.0007 (3) 


0.0014(3) 


0.0115 (3) 


Si2 


0.0189 (4) 


0.0235 (4) 


0.0275 (4) 


-0.0002 (3) 


-0.0005 (3) 


0.0131 (4) 


01 


0.0174(11) 


0.0269 (11) 


0.0283 (11) 


0.0002 (9) 


0.0038 (9) 


0.0056 (9) 


02 


0.0240(11) 


0.0239 (11) 


0.0323 (11) 


0.0006 (9) 


-0.0039 (9) 


0.0146 (9) 


03 


0.0234 (11) 


0.0243 (11) 


0.0370 (12) 


0.0017 (9) 


0.0011 (9) 


0.0169(10) 


04 


0.0195 (11) 


0.0291 (11) 


0.0258 (11) 


0.0003 (9) 


0.0018(9) 


0.0135 (9) 


05 


0.0178 (11) 


0.0269(11) 


0.0314(11) 


0.0009 (9) 


0.0009 (9) 


0.0153 (9) 


06 


0.0236 (12) 


0.0274(11) 


0.0406 (13) 


0.0015 (9) 


0.0004 (10) 


0.0183 (10) 


Nl 


0.0236 (14) 


0.0262 (13) 


0.0309 (14) 


0.0003 (11) 


0.0002(11) 


0.0107(11) 


CI 


0.0248 (17) 


0.0340 (17) 


0.0304 (17) 


0.0031 (14) 


0.0074 (14) 


0.0042 (14) 


C2 


0.035 (2) 


0.047 (2) 


0.0370(19) 


0.0085 (17) 


0.0141 (16) 


0.0142 (17) 


C3 


0.038 (2) 


0.054 (2) 


0.041 (2) 


-0.0061 (19) 


0.0101 (17) 


-0.0090 (18) 


C4 


0.053 (3) 


0.039 (2) 


0.052 (2) 


0.0215 (19) 


0.0159(19) 


0.0106(18) 


C5 


0.0244 (17) 


0.0327 (17) 


0.0406 (19) 


0.0054 (14) 


-0.0014(14) 


0.0225 (15) 


C6 


0.032 (2) 


0.048 (2) 


0.086 (3) 


0.0041 (17) 


0.001 (2) 


0.051 (2) 


C7 


0.047 (2) 


0.060 (2) 


0.041 (2) 


0.018 (2) 


-0.0084 (18) 


0.0253 (19) 


C8 


0.0254 (18) 


0.0387 (19) 


0.051 (2) 


0.0081 (15) 


-0.0032 (16) 


0.0174(17) 


C9 


0.0361 (19) 


0.0244 (16) 


0.0384(19) 


-0.0038 (14) 


0.0042(15) 


0.0131 (15) 


CIO 


0.040 (4) 


0.042 (4) 


0.045 (5) 


-0.013 (3) 


0.011 (3) 


0.018 (3) 


Cll 


0.034 (4) 


0.031 (3) 


0.049 (4) 


-0.014(3) 


-0.001 (3) 


0.008 (3) 


C12 


0.071 (6) 


0.047 (5) 


0.109 (9) 


0.010 (4) 


0.012 (6) 


0.058 (6) 


C10A 


0.034 (4) 


0.048 (5) 


0.050 (5) 


-0.012 (4) 


0.009 (4) 


0.027 (4) 


C11A 


0.084 (7) 


0.025 (4) 


0.025 (4) 


-0.005 (4) 


0.011 (4) 


0.002 (3) 


C12A 


0.078 (6) 


0.022 (4) 


0.022 (4) 


-0.002 (4) 


-0.002 (4) 


0.009 (3) 


C13 


0.0302 (18) 


0.0324 (17) 


0.0252 (16) 


0.0038 (14) 


0.0044 (13) 


0.0114(14) 


C14 


0.041 (2) 


0.059 (2) 


0.0245 (17) 


0.0125 (18) 


0.0010(15) 


0.0170(17) 


C15 


0.090 (4) 


0.036 (2) 


0.038 (2) 


0.009 (2) 


0.017 (2) 


0.0053 (18) 


C16 


0.033 (2) 


0.082 (3) 


0.039 (2) 


0.000 (2) 


0.0078 (17) 


0.030 (2) 


C17 


0.0173 (15) 


0.0312 (17) 


0.0366(18) 


-0.0024 (13) 


-0.0003 (13) 


0.0139(14) 


C18 


0.0218 (18) 


0.044 (2) 


0.069 (3) 


0.0003 (16) 


-0.0036 (17) 


0.029 (2) 


C19 


0.030 (2) 


0.038 (2) 


0.058 (2) 


-0.0063 (16) 


-0.0026 (18) 


0.0054 (18) 


C20 


0.0273 (19) 


0.057 (2) 


0.043 (2) 


-0.0030 (17) 


0.0040 (16) 


0.0228 (18) 


C21 


0.034 (2) 


0.0340 (18) 


0.062 (2) 


0.0080(16) 


-0.0054 (17) 


0.0276(18) 


C22 


0.053 (3) 


0.0282 (19) 


0.086 (3) 


0.0116(18) 


0.002 (2) 


0.024 (2) 


C23 


0.077 (3) 


0.063 (3) 


0.070 (3) 


0.009 (3) 


-0.009 (3) 


0.047 (3) 
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C24 


0.027 (2) 


0.049 (2) 


0.124 (4) 


0.0074 (19) 


-0.006 (2) 


0.042 (3) 


N2 


0.0213 (14) 


0.0289 (14) 


0.0368 (15) 


0.0008 (12) 


-0.0002 (11) 


0.0165 (13) 


C25 


0.0345 (19) 


0.0308 (17) 


0.043 (2) 


-0.0001 (15) 


0.0046 (16) 


0.0198(16) 


C27 


0.0251 (18) 


0.045 (2) 


0.048 (2) 


0.0105 (16) 


-0.0010(15) 


0.0238 (17) 


C26 


0.043 (2) 


0.040 (2) 


0.061 (2) 


0.0089(17) 


0.0015(18) 


0.0344 (19) 



Geometric parameters (A, °) 



UUl IN 1 


9 90S <X\ 
Z.Zyo ) 


fl 1 1-11 1 p 


0 08 




Z.jjD ^Z^ 


v i z — n i z/v 


fl 08 
yj.yo 


Cr\\ ClA 


9 640 f?1 


T19 1-T19R 
iz — n i zd 


fl 08 
yj.yo 


Cr\ 1 Q 1 

^Ql o 1 


9 4418 fSI 


P 1 9 W1 9P 

l> i z — n i zi^ 


fl OS 
V.yo 


CA 1 Q9 


9 zKfn fai 

Z.HJyJj yo) 


r i aa uinn 


fl 08 

v.yo 


CA 1 Qi 1 
LU1 oil 




1 \)/A — n i yjtl 


fl 08 


Ci 1 CI 
on — O 1 


9 flQ1 7 f1 11 
Z.UV 1 / ^1 L ) 




fl 08 

U.70 


Qi9 Q9 
olz — oz 


9 078 1 f 1 91 
Z.U / o 1 ^IZJ 


n i a ri 1 n 


fl 08 


1 f19 
Oil VjZ 


1 694 f91 
1 .OZ^f ^Z J 


fl 1 A U| 1 T_7 


fl 08 
yj.yo 


Oil — \JJ 


1 696 (1\ 
i .ozo yz ) 


pi i a m i v 


fl 08 
yj.yo 


Oil — Wl 


1 6^8 ("91 
i .ojo yz ) 


P19A T-T19n 


fl 08 

U.70 


oiz — \Jyj 


1 699 f91 
1 .ozz ^Z ) 


pi 9 A 1-T1 9F 

1 Zr\ — n 1 ZJZv 


fl 08 

yj.yo 


olz — UJ 


1 6^n ("91 

1 .OjU yZ ) 


PI 9 A 1-T1 9T7 
l ZA — ni Zr 


fl OS 


Ci9 OA 
olz — 


1 6^ ('91 
1 .033 ^Z J 


p i a pi /I 


1 ^11 ( ^i 

1.311 j 




1 461 <A\ 


r n pi A 


1 ^17 f^l 
l.Jl / \D) 


UZ 


1 4zlS f41 


p i a pi z 


1 .JZjU ^3 J 


CYK CQ 

Uj Kyy 


1 410 f41 


P1A T-T1zlA 


fl 08 
yj.yo 


ClA C\ ^ 


1 461 (41 


P 1 A TZT1/1R 


fl 08 
yj.yo 


P1 7 


1 4^ (A\ 


pi A Ul dP 


fl 08 

U.70 


vjo — L>z 1 


1 448 C41 


pi c tzii c a 


fl 08 
yj.yo 


IN 1 L>ZJ 


1 lit (A\ 


pi^ tI1<R 


fl 08 


IN 1 1NZ 


1 1^9 f41 


pi^ WI^P 


fl 08 
yj.yo 


PI P9 


1 S 1 6 fSI 


pi TZT1 ^ A 


fl 08 
yj.yo 


c^ ca 

K^L 


1.0 10 \J) 


f u RI^R 
^> 1 0 n 1 t)D 


fl 08 


C 1 CI 
1^1 K^J 


1 C90 


r u izri /;p 


fl 08 
yj.yo 


CI 14? A 

v Z run 


n or 

U.70 


pi 7 PIC 


1^16 f^l 
1 .J 1 0 \J ) 


f 1 H9R 
v^z — nZD 


0 08 

U.VO 


pi 7 p 1 Q 


1 S91 f^l 
1 JZ 1 \\D) 


t_/Z rlZV^ 


n 08 

v.yo 


pi 7 P90 


1 ^99 f^l 
1 .OLL yj ) 


C3 — H3A 


0.98 


C18 — H18A 


0.98 


C3— H3B 


0.98 


C18— H18B 


0.98 


C3— H3C 


0.98 


C18— H18C 


0.98 


C4 — H4A 


0.98 


C19— H19A 


0.98 


C4— H4B 


0.98 


C19— H19B 


0.98 


C4— H4C 


0.98 


C19— H19C 


0.98 


C5— C8 


1.513 (5) 


C20— H20A 


0.98 


C5— C7 


1.528 (5) 


C20— H20B 


0.98 


C5— C6 


1.528 (5) 


C20— H20C 


0.98 


C6 — H6A 


0.98 


C21— C23 


1.502 (6) 


C6— H6B 


0.98 


C21— C22 


1.528 (5) 


C6— H6C 


0.98 


C21— C24 


1.533 (5) 


C7 — H7A 


0.98 


C22— H22A 


0.98 


C7— H7B 


0.98 


C22— H22B 


0.98 
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C7— H7C 


0.98 


C22— H22C 


0.98 


C8— H8A 


0.98 


C23— H23A 


0.98 


C8— H8B 


0.98 


C23— H23B 


0.98 


C8— H8C 


0.98 


C23— H23C 


0.98 


C9— C12 


1.456 (8) 


C24— H24A 


0.98 


C9— CI OA 


1.486 (9) 


C24— H24B 


0.98 


C9— CIO 


1.502 (8) 


C24— H24C 


0.98 


C9— C11A 


1.520 (8) 


N2— C27 


1.338 (4) 


C9— Cll 


1.591 (7) 


N2— H2 


0.83 (4) 


C9— C12A 


1.601 (7) 


C25— C26 


1.393 (5) 


CIO— HlOA 


0.98 


C25— H25 


0.95 


CIO— HlOB 


0.98 


C27— C26 


1.375 (5) 


CIO— HIOC 


0.98 


C27— H27 


0.95 


Cll— H11A 


0.98 


C26— H26 


0.95 


Cll— HUB 


0.98 






Nl— Cdl— 01 


94.98 (8) 


Cll A— C9— C12A 


106.4 (5) 


Nl— Cdl— 04 


84.89 (8) 


Cll— C9— C12A 


153.7 (4) 


Nl— Cdl— SI 


110.92 (7) 


C9— CIO— HlOA 


109.5 


Nl— Cdl— S2 


105.14 (7) 


C9— CIO— HlOB 


109.5 


01— Cdl— 04 


179.52 (6) 


C9— CIO— HIOC 


109.5 


SI— Cdl— 01 


72.84 (5) 


C9— Cll— H11A 


109.5 


SI— Cdl— 04 


107.64 (5) 


C9— Cll— HUB 


109.5 


S2— Cdl— 01 


108.45 (5) 


C9— Cll— H11C 


109.5 


S2— Cdl— 04 


71.15 (5) 


C9— CI 2— H12A 


109.5 


SI— Cdl— S2 


143.70 (3) 


C9— C12— H12B 


109.5 


Nl— Cdl— Sil 


107.76 (7) 


C9— CI 2— H12C 


109.5 


SI— Cdl— Sil 


41.51 (2) 


C9— CI OA— H10D 


109.5 


S2— Cdl— Sil 


128.78 (2) 


C9 — CI OA — H10E 


109.5 


01— Cdl— Sil 


31.56 (5) 


H10D— CI OA— H10E 


109.5 


04— Cdl— Sil 


148.91 (5) 


C9— CI OA— HI OF 


109.5 


Sil— SI— Cdl 


87.75 (3) 


H10D— C10A— H10F 


109.5 


Si2— S2— Cdl 


88.70 (4) 


H 1 OE — C 1 OA — H 1 OF 


109.5 


02— Sil— 03 


105.07 (11) 


C9— Cll A— H11D 


109.5 


02— Sil— 01 


111.27 (11) 


C9— Cll A— HUE 


109.5 


03— Sil— 01 


106.14(11) 


H11D— Cll A— HUE 


109.5 


02— Sil— SI 


115.77 (9) 


C9— Cll A— H11F 


109.5 


03— Sil— SI 


114.79 (9) 


HI ID— Cll A— HI IF 


109.5 


01— Sil— SI 


103.54 (8) 


HUE— Cll A— HI IF 


109.5 


02— Sil— Cdl 


124.75 (8) 


C9— C12A— HI 2D 


109.5 


03— Sil— Cdl 


129.82 (8) 


C9— C12A— H12E 


109.5 


01— Sil— Cdl 


53.20 (7) 


H12D— C12A— H12E 


109.5 


SI— Sil— Cdl 


50.74 (3) 


C9— C12A— H12F 


109.5 


06— Si2— 05 


105.57 (11) 


HI 2D— C12A— H12F 


109.5 


06— Si2— 04 


113.49(12) 


H12E— C12A— H12F 


109.5 


05— Si2— 04 


103.78 (11) 


04— CI 3— C 14 


110.0(3) 


06— Si2— S2 


115.13(9) 


04— CI 3— C16 


105.4 (3) 


05— Si2— S2 


113.55 (9) 


C14— C13— C16 


110.6(3) 


04— Si2— S2 


104.93 (8) 


04— CI 3— C15 


110.6(3) 
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CI — Ol — Sil 


1 T 1 AC / 1 A\ 

131.05 (19) 


p 1 /"v 1 /nil 

CI — Ol — Cdl 


111 A C /1 '7\ 

133.45 (17) 


Sil — Ol — Cdl 


ac 1 -i /a\ 

95.24 (9) 


C5 — 02 — Sil 


1 O A £. ZO\ 

134.0 (2) 


/-ifi p*i C J 1 

C9 — (J3 — Sil 


1 1 1 C 

131.5 (2) 


C13 — 04 — Si2 


111 C 1 / 1 A\ 

131.51 (19) 


C13 — 04 — Cdl 


132.44 (17) 


Siz — (J4 — Cdl 


AO 1 Pi /A\ 

92.19 (9) 


CI / — Ud — biz 


111 CO /1 q\ 

131. Dz (18) 


c • ~\ i p~\ p 

C21 — Oo — bi2 


1 TO P PO\ 

133.0 (2) 


C25 — Nl — N2 


1 AC O /O \ 

105.3 (3) 


PTC XT 1 p Jl 

C25 — Nl — Cdl 


111 C /1\ 

131.5 (2) 


XTO ~\T1 

N2 — N 1 — Cdl 


122.98 (19) 


Ol — CI — C2 


1 f\£. A /O A 

106.0 (3) 


Ol — CI — C4 


106.7 (3) 


C2 — CI — C4 


111.6 (3) 


P~v 1 P " 1 PI 

Ol — CI — C3 


1 1 A O /I \ 

110.8 (3) 


p r% p -• | PI 

C2 — CI — C3 


1 AA O /I \ 

109.8 (3) 


C4 — CI — C3 


111.7(3) 


C • i P ^ O T A 

C 1 — Cz — Hz A 


1 AA C 

109.5 


/"< 1 PI TT1T) 

CI — Cz — Hzb 


1 AA C 

109.5 


TH a p 1 TTOT) 

H2A — C2 — H2B 


1 AA C 

109.5 


P1 P- O TT^p 

CI — C2 — H2C 


109.5 


TTO A PI TT^pi 

Hz A — Cz — HzC 


1 AA C 

109.5 


inn po tttp 

Hzb — Cz — HzC 


1 A A C 

109.5 


P 1 P ") T T") A 

CI — C3 — H3A 


109.5 


CI — C3 — H3B 


109.5 


TTI A PI TT")T) 

H3A — C3 — H3B 


109.5 


CI — C3 — H3C 


1 AA C 

109.5 


TTI A PI TT")P 

H3A — C3 — H3C 


109.5 


TTm P") TTTP 

H3B — C3 — H3C 


109.5 


P1 P/1 T T /I A 

CI — C4 — H4A 


1 AA C 

109.5 


C 1 — C4 — H4B 


1 AO C 

109.3 


T T A A P/1 TT /IT1 

H4A — C4 — H4B 


109.5 


p 1 p/i TT/ir 1 

C 1 — C4 — H4C 


1 AA C 

109.5 


TT/IA p /] TT/ir 1 

H4A — C4 — H4C 


1 AA C 

109.5 


H4B — C4 — H4C 


1 AA C 

109.5 


PiO PC PO 

02 — C5 — Co 


1 AO 1 /I \ 

108.3 (3) 


PV1 PC PT 

02 — C5 — C7 


1 A /I A /I \ 

104.9 (3) 


p O PC p -7 

Co — C5 — C7 


1 1 A 1 /"?\ 

110.1 (3) 


/~\0 p C P/T 

02 — C5 — Co 


1 1 A A /I \ 

110.9 (3) 


P O P C P /T 

Co — C5 — Co 


111.5 (3) 


P^7 PC PP" 

C7 — C5 — Co 


1 1 A A /") \ 

110.9 (3) 


C5— C6— H6A 


109.5 


C5— C6— H6B 


109.5 


H6A— C6— H6B 


109.5 


C5— C6— H6C 


109.5 


H6A— C6— H6C 


109.5 


H6B— C6— H6C 


109.5 



P 1 /I P 1 1 P1C 

C 1 4 — C 1 3 — C 1 5 


1 AA A /I \ 

109.4 (3) 


P 1 /" P 1 1 P 1 c 

C16 — C13 — C15 


1 1 A O /") \ 

110.8 (3) 


P 1 1 p 1 /l TT1/1A 

C13 — C14 — H14A 


1 AA C 

109.5 


pi") p i /i tti 

C13 — C14 — H14B 


1 AA C 

109.5 


TTI ^ * P 1 /I TTI /If) 

H14A — C14 — H14B 


1 AA C 

109.5 


P 1 ") P 1/1 T T 1 /I P 

C13 — C14 — H14C 


109.5 


TT1 A A p 1 /l tti Hp 

H14A — C14 — H14C 


1 AA C 

109.5 


T T 1 /I T"> P 1/1 T T 1 /I P 

H 1 4B — C 1 4 — H 1 4C 


109.5 


PH pic TTI f A 

C13 — C15 — H15A 


1 AA C 

109.5 


P 1 1 P 1 C T T 1 c r> 

C13 — C15 — H15B 


109.5 


T T 1 C A P 1 C T T 1 C T) 

HI 5 A — C15 — H15B 


1 AA C 

109.5 


P 1 1 P 1 C T T 1 C P 

C13 — C15 — H15C 


109.5 


TT1CA pi f tti f A 

H15A — C15 — H15C 


1 AA C 

109.5 


tti rn pic tticp 

H15B — C15 — H15C 


1 AA C 

109.5 


P 1 1 P 1 /" T T 1 P" A 

C13 — C16 — H16A 


109.5 


pill P 1 /" TTI Z"f) 

C13 — Clo — Hlob 


1 AA C 

109.5 


TJ 1 jC A /" 1 /: T T 1 P_ f ) 

H 1 o A — C 1 o — H 1 ob 


1 AA C 
109. J 


pn pi/; tti /"P 1 

C13 — C16 — H16C 


1 AA C 

109.5 


tti p t Z"" 1 1 f TT1 P Z" 1 

H16A — CI 6 — H16C 


109.5 


TT1/TT) p^ 1 /_ tti pa 

H 1 6B — C 1 6 — H 1 6C 


1 AA C 

109.5 


pc pi o 
Ud — CI / — C18 


1 AC 1 ZO\ 

IOj.1 (z) 


PC p 1 1 P 1 A 

05 — C17 — C19 


1 AA 1 PI \ 

109.1 (3) 


P 1 O P 1 "7 P 1 A 

C18 — C17 — C19 


1 1 A A /") \ 

110.9 (3) 


/ \ C p 1 *7 POA 

05 — C17 — C20 


1 AA A /I \ 

109.9 (3) 


no 1 t pin 

C 1 8 — C 1 7 — C20 


1 1 A £. /O \ 

110.6 (3) 


P 1 A P 1 1 P 1 A 

C19 — C17 — C20 


111.2 (3) 


P 1 1 P 1 O TT1 O A 

Cl7 — Cl8 — H18A 


109.5 


pn p i o tti on 

C 1 7 — C 1 o — H 1 8H 


1 AA C 

109.5 


TTIOA p 1 O tti on 

H18A — Clo — Hlob 


1 AA C 

109.5 


P 1 T P 1 O T T 1 O P 

C17 — CI 8 — H18C 


109.5 


T T 1 O A P 1 O T T 1 O P 

H18A — C18 — H18C 


109.5 


tti on no tti n/^ 

H18B — CI 8 — H18C 


1 A A C 

109.5 


/~ 1 1'7 /~"1A TT1AA 

C17 — C19 — H19A 


1 AA C 

109.5 


P 1 1 P 1 A T T 1 Afl 

C17 — C19 — H19B 


109.5 


T T 1 A A P 1 A T T 1 ATl 

H19A — C19 — H19B 


109.5 


p 1 -7 P1A TT1AP 

C17 — C19 — H19C 


1 AA C 

109.5 


TT1AA pin TT1 nr 1 

H19A — C19 — H19C 


1 AA C 

109.5 


T T 1 AT) P 1 A T T 1 AP 

H 1 9B — C 1 9 — H 1 9C 


109.5 


P 1 T PO A TTO A A 

C 1 7 — C20 — H20A 


109.5 


/~i 1 1 f O A TTI AT) 

C 1 7 — C20 — H20B 


1 AA C 

109.5 


TTOA A P1A TTOATJ 

H20A — C20 — H20B 


1 AA C 

109.5 


C 1 7 — C20 — H20C 


1 AA C 

109.5 


T TO A A nn TT1AA 

H20A — C20 — H20C 


1 AA C 

109.5 


TJ1AD /^OA TJOA/^ 

HzOB — C20 — HzOC 


1 AA C 

109.5 


06— C21— C23 


108.3 (3) 


06— C21— C22 


105.4 (3) 


C23— C21— C22 


111.2 (3) 


06— C21— C24 


110.0(3) 


C23— C21— C24 


112.3 (4) 
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/-if f~*H TT1 A 

C5 — C7 — H7A 


1 AA C 

109.5 


P"T1 PO 1 PO /I 

Czz — Cz 1 — Cz4 


1 A A A t A\ 

109.4 (4) 


C5 — C7 — H7B 


109.5 


P O 1 POO TTT1 A 

C2 1 — C22 — H22A 


109.5 


TT"7 A P *7 i in r-> 

H7A — C7 — H7B 


1 A A c 

109.5 


PI 1 POO TTT^n 

C2 1 — C22 — H22B 


1 AA C 

109.5 


C5 — C7 — H7C 


109.5 


TTn a t inn 

H22A — C22 — HIIsi 


1 AA C 

109.5 


TT*7 A P "7 T T —l p 

H7A — C7 — H7C 


1 AA C 

109.5 


C21 — C22 — H22C 


1 AA C 

109.5 


T T "7 r-> p^ T t -7p 

H7B — C7 — H7C 


109.5 


Tin a POO TTT^P' 

H22A — C22 — H22C 


109.5 


/- < r - rio T TO A 

C5 — C8 — H8A 


1 AA C 

109.5 


Tinn poo inip 

H22B — C22 — H22C 


1 AA C 

109.5 


C5 — C8 — H8B 


109.5 


po 1 po o nn a 

C2 1 — C23 — H23 A 


109.5 


TTO A f~^0 TTOD 

Ho A — Co — Hob 


1 AA C 

109.5 


PH POI TTTJTl 

Czl — Cz3 — Hz3b 


1 AA C 

109.5 


C5 — 08 — H8C 


109.5 


T T1 O A PO O TTO") TO 

H23A — C23 — H23B 


109.5 


TTO A P O TTOr 1 

H8A — C8 — H8C 


1 AA C 

109.5 


PI 1 PO") T T1 1 P 

C21 — C23 — H23C 


1 AA C 

109.5 


H8B — C8 — H8C 


109.5 


T T1 O A PO 1 TTO") P 

H23A — C23 — H23C 


109.5 


p, -> p (\ p 1 1 

03 — C9 — C12 


106.2 (5) 


ttooti p 0 1 TTT)r' 

Hz3B — Cz3 — Hz3C 


1 AA Z 

109.5 


p -> pa P 1 A A 

03 — C9 — ClOA 


1 1 f (\ / A \ 

115.9 (4) 


pi/11 p/-» yl TTO /I A 

C2 1 — C24 — H24 A 


1 AA C 

109.5 


/" • 1 ^ /HA P 1 A t 

C 1 2 — C9 — C 1 OA 


137.9 (5) 


P O 1 PO /I TT1 /I Tl 

C2 1 — C24 — H24B 


109.5 


P, ~> pa pi a 

03 — C9 — CIO 


112.2 (3) 


TTO/1 A PO A TTO /IT) 

Hz4A — Cz4 — Hz4B 


1 AA C 

109.5 


C 1 2 — C9 — C 1 U 


11 0.4 (6) 


PO 1 PO /I T TO /I Z' ' 

Czl — Cz4 — Hz4C 


1 AA C 


ClOA — C9 — CIO 


46.8 (4) 


TTT/I A PO /I TTO/ir' 

Hz4A — Cz4 — Hz4C 


1 A A C 

109.5 


03 — C9 — C11A 


1 AO O / /I \ 

108.8 (4) 


T TO ,1 T") PO /I TT1 /I P 

H24B — C24 — H24C 


109.5 


C 1 z — C9 — C 1 1 A 


AO 1 i C\ 

48.3 (5) 


C27 — N2 — Nl 


111 O \ 

111.8 (3) 


fl A A /"If* fl 1 A 

ClOA — CV — CI 1A 


inn /£\ 

113. / (oj 


C2 / — JN2 — H2 


129 (3) 


CIO — C9 — C11A 


1 O O A f C\ 

138.9 (5) 


\ti TvTO TTO 

Nl — N2 — H2 


110 /") \ 

118 (3) 


03 — C9 — Cll 


1 AO C \ 

102.5 (3) 


"KT1 POC PO/^ 

Nl — C25 — C26 


110.5 (3) 


p i o pn pi 1 

C12 — C9 — Cll 


1 1 A O ( £\ 

110.8 (6) 


N 1 — C25 — H25 


124.7 


1 A A /""A n 1 

C 1 OA — C9 — C 1 1 


61.5 (5) 


r^^ei ttoc 

C26 — C25 — H25 


124.7 


rift /~"A n 1 

CIO — C9 — Cll 


1 AT A /C\ 
10/. 9 (->) 


JN2 — C2 / — C26 


1 AT A /"5 A 
10/. U (J) 


Cll A— C9— Cll 


63.1 (5) 


N2— C27— H27 


126.5 


03— C9— C12A 


103.8 (4) 


C26— C27— H27 


126.5 


CI 2— C9— C12A 


60.0 (5) 


C27— C26— C25 


105.4 (3) 


ClOA— C9— C12A 


107.2 (5) 


C27— C26— H26 


127.3 


CIO— C9— C12A 


62.8 (5) 


C25— C26— H26 


127.3 



Nl- 


-Cdl- 


-Sl- 


-Sil 


-93.48 (8) 


S2- 


-Si2— 04— Cdl 


14.63 (8) 


S2- 


-Cdl- 


-Sl- 


-Sil 


93.33 (5) 


Nl- 


-Cdl— 04— C13 


-63.7 (2) 


01- 


-Cdl- 


-Sl- 


-Sil 


-4.67 (6) 


Sl- 


-Cdl— 04— C13 


46.6 (2) 


04- 


-Cdl- 


-Sl- 


-Sil 


175.29 (5) 


S2- 


-Cdl— 04— C13 


-171.7(2) 


Nl- 


-Cdl- 


-S2- 


-Si2 


-69.02 (8) 


Sil- 


-Cdl— 04— C13 


52.7 (3) 


Sl- 


-Cdl- 


-S2- 


-Si2 


104.39 (5) 


Nl- 


-Cdl— 04— Si2 


95.28 (10) 


01- 


-Cdl- 


-S2- 


-Si2 


-169.69 (6) 


Sl- 


-Cdl— 04— Si2 


-154.37 (7) 


04- 


-Cdl- 


-S2- 


-Si2 


10.03 (5) 


S2- 


-Cdl— 04— Si2 


-12.64 (7) 


Sil- 


-Cdl- 


-S2- 


-Si2 


162.46 (3) 


Sil- 


-Cdl— 04— Si2 


-148.32 (6) 


Cdl- 


— Sl- 


-Sil- 


-02 


-115.01 (9) 


06- 


-Si2— 05— C17 


-42.6 (3) 


Cdl 


— Sl- 


-Sil- 


-03 


122.25 (9) 


04- 


-Si2— 05— C17 


-162.3 (2) 


Cdl 


— Sl- 


-Sil- 


-01 


7.03 (8) 


S2- 


-Si2— 05— C17 


84.4 (3) 


Nl- 


-Cdl- 


— Sil- 


-02 


-161.55 (12) 


05- 


-Si2— 06— C21 


166.1 (3) 


Sl- 


-Cdl- 


-Sil- 


-02 


96.68 (11) 


04- 


-Si2— 06— C21 


-80.9 (3) 


S2- 


-Cdl- 


-Sil- 


-02 


-34.02(11) 


S2- 


-Si2— 06— C21 


40.1 (3) 


01- 


-Cdl- 


— Sil- 


-02 


-91.86(14) 


Sl- 


-Cdl— Nl— C25 


19.6(3) 


04- 


-Cdl- 


— Sil- 


-02 


87.97 (14) 


S2- 


-Cdl— Nl— C25 


-164.6(3) 
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Nl- 


-Cdl— Sil— 03 


1 a /ii /n\ 

10.42 (13) 


(Jl — Cdl — iN 1 — L25 


C 1 A /O \ 

—53.9 (3) 


Sl- 


-Cdl— Sil— 03 


-91.35 (12) 


r\A c ' ,\ i xti nc 

04 — Cdl — N 1 — C25 


126.6 (3) 


S2— Cdl— Si 1—03 


137.95 (11) 


Sil — Cdl — Nl — C25 


O A A {")\ 

-24.4 (3) 


V ) 1 — 


PH1 1 m 

-^ui — oil — yj~> 


OA 11 SI A\ 

80.11 (14) 


o 1 i xt 1 \n 

SI — Cdl — Nl — N2 


1 C C A /T\ 

-155.0 (2) 




phi cii pn 

-L/Ul — oil — Uj 


1 AH A / 1 /I \ 

-100.06 (14) 


CO /'"• ,1 1 XT 1 XTO 

S2 — Cdl — N 1 — N2 


OA O ZO\ 

20.8 (2) 


IN 1 — 


ph 1 cii ni 

-mi — on — yj i 


zr a zr a / 1 1 \ 

-69.69 (11) 


/ ~\ 1 p Ji XT1 XTO 

OI — Cdl — Nl — N2 


i t 1 c /o\ 

131.5 (2) 


o 1 — 


PH1 i ni 
-uu i — oi i — yj i 


-171.46 (10) 


r\ a i xt 1 mi 

04 — Cdl — N 1 — N2 


A O A /T\ 

-48.0 (2) 


c? 


phi cii ni 

-LUi — on — \J i 


57.84 (10) 


CM f ' .1 1 XT1 XTO 

Sil — Cdl — N 1 — NI 


1 £. 1 A /OA 

161.0 (2) 


\ >-i — 


phi ^ii ni 
-mi — on — yj i 


l /9.83 (12) 


bll — Ul — CI — Cz 


1 /I A A ZO\ 

140.9 (2) 


IN 1 — 


PHI 'sil C1 
-L/Ul oil o 1 


101.77 (8) 


Cdl — OI — CI — C2 


A H A ( A \ 

—46.4 (4) 


C? 


PHI Ci1 C1 
-LU1 oil o 1 


-130.70 (4) 


Sil — OI — CI — C4 


1 AA A /"?\ 

-100.0 (3) 


p>i 
vjl — 


PH1 c; i ci 
— L>Q1 — oil — o 1 


ni yl /T / 1 A\ 

171.46 (10) 


Cdl — OI — CI — C4 


*70 O {")\ 

72.8 (3) 


Pid 


PH1 Ci1 ci 
-LU1 oil o 1 


O T 1 / 1 A\ 

—5. /I (10) 


c;i r\-\ /~<1 f~*l 

bil — OI — CI — Cj 


T 1 o / A \ 

21.8 (4) 


phi 


C9 Ci? Pifi 
— jz — oiz — \jv 


1/11 ") /I / 1 A\ 

-141.34 (10) 


Cdl — OI — CI — C3 


-165.5 (2) 


PH1 


C? Ci? PIS 

— oz — oiz — yjj 


A/" OA /A\ 

96.80 (9) 


C< ' 1 /~\0 z" /"iO 

Sil — 02 — C5 — C8 


O O A /O \ 

-82.0 (3) 


PHI 


C9 Ci? PiA 
— OZ olZ U^f 


1 C O A /A\ 

-15.84 (9) 


1 /"\0 /^C /~" "7 

Sil — 02 — C5 — C7 


160.5 (3) 


n? 

vjz — 


Ci1 Pl1 P1 

—on — yj i — v i 


-67.1 (3) 


bll — Oz C5 — C6 


40. / (4) 


Uj — 


Ci1 Pl1 P1 

—on — yj i — y^ i 


46.7 (3) 


Sil — 03 — C9 — C12 


1 cn /c\ 

-160.2 (5) 


ci 

o 1 — 


cii ni P1 
-oil — yj i — i 


1 /"T A /O \ 

167.9 (2) 


C * 1 /~\0 Z^ 1 A /" ^ 1 A A 

Sil — 03 — C9 — ClOA 


19.4 (6) 


phi 
cai- 


c;i pii pi 
— on — yj i — ci 


174. 7 (3) 


CJ1 C\"> /"'A pi A 

Sil — 03 — C9 — C10 


oo A /r\ 

-32.0 (5) 


rn 


c;i ni phi 
—oil — yj i — lui 


i i o ^ a /i n\ 

118.20 (10) 


Ci1 Al /""'A. r~"i 1 A 

oil — 03 — C9 — C11A 


1 A A A //I \ 

149.0 (4) 




cii m phi 
—oil — yj i — lui 


1 ^> O A") /1 A\ 

—128.03 (10) 


c:i f a 1 i 

Si 1 — 03 — C9 — C 1 1 


OI C / A\ 

83.5 (4) 


ci 

ol — 


cii m phi 
-oil — yj i — ecu 


-6.79 (8) 


Sil — 03 — C9 — C12A 


A "7 A / A \ 

-97.9 (4) 


1\J1 
IN 1 — 


PH1 Pi1 P1 
— CQl vjl L 1 


C O O /") \ 

-58.2 (3) 


Si2 — 04 — C 1 3 — C 1 4 


oo o /o\ 

-82.8 (3) 


C1 


phi ni pi 
-uu i — vj i — y^ i 


ICO /; /T\ 

— 168.6 (3) 


Cdl — 04 — CI J — C14 


68.6 (3) 


C? 


PH1 P>1 PI 

i — yj i — c i 


49.6 (2) 


Si2 — 04 — C 1 3 — C 1 6 


1 C O A /O \ 

158.0 (2) 


Ci 1 

oil— 


PH1 P)1 P1 

— L.Q1 VJ1 d 


-174.5 (3) 


Cdl — 04 — C13 — C16 


-50.6 (3) 


IN 1 — 


PH1 P>1 Ci1 

-L/Ui — yj i — on 


1 1 zlT OA / 1 A\ 

116.29 (10) 


Si2 — 04 — C 1 3 — C 1 5 


TO O i A \ 

38.2 (4) 


C1 


PH1 Pl1 Ci1 

-cui — VJ1 oil 


C A1 

5.91 (7) 


Cd 1 — 04 — C 1 3 — C 1 5 


—1 /0.4 (z) 


C? 
oZ — 


PH1 Pl1 Ci1 

-^u i — yj i — oi i 


1 1 C AO / T\ 

-135.92 (7) 


C 'O f '\ C f ' 1 "7 /"'' 1 O 

Si2 — 05 — C 1 7 — C 1 8 


-165.4 (2) 


vJj— 


cii o? ps 

—oil — VJZ — Lj 


167.4 (3) 


C JO r\C /"> 1 -7 P 1 A 

Si2 — 05 — C 1 7 — C 1 9 


75.7 (3) 


ni 


cii n? ps 

—on — yjz — lj 


-78.2 (3) 


Si2 — 05 — C 1 7 — C20 


/I /I t A \ 

—46.4 (4) 


C1 


Ci1 Pi? PS 
-oil — vjz — y^j 


39.7 (3) 


cio c\£. ni m 
biz — 06 — Cz 1 — Cz3 


QA O { A\ 

— 84.Z (4) 


PH1 


c;i n? ps 

oil VJZ \_ J 


-19.0 (3) 


C * O /" \ / • ^\ i POO 

Si2 — 06 — C2 1 — C22 


156.7 (3) 


Pi? 


Ci1 PH PQ 

oil Uj v~-~ 


CCA /"> \ 

-55.0 (3) 


C^^> C\tl ATI A1 A 

Si2 — 06 — Cz 1 — C24 


o o o /r\ 

38.8 (5) 


01- 


-Sil— 03— C9 


1 n a /"> \ 

-172.9 (3) 


nc xt 1 xt^i An 

C25 — N 1 — N2 — C27 


1 O ( A\ 

-1.2 (4) 


Sl- 


-Sil— 03— C9 


/j.4 (j) 


Aji xti xn m 
Cdl — JN 1 — JNz — Cz / 


1 HA ZO\ 

1 /4.6 (2) 


Cdl- 


— Sil— 03— C9 


1 'J 1 A (^\ 

131.9 (z) 


XTO XT1 nc pi/ 

JNz — IN 1 — Cz5 — Cz6 


1 1 i A \ 

1.1 (4) 


06- 


-Si2— 04— C13 


-59.5 (3) 


Cdl— Nl— C25— C26 


-174.2 (2) 


05- 


-Si2— 04— C13 


54.6 (3) 


Nl— N2— C27— C26 


0.8 (4) 


S2- 


-Si2— 04— C13 


174.0 (2) 


N2— C27— C26— C25 


-0.1 (4) 


06- 


-Si2— 04— Cdl 


141.15 (10) 


Nl— C25— C26— C27 


-0.7 (4) 


05- 


-Si2— 04— Cdl 


-104.78 (9) 







Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


n-A 


D-A 


D—R-A 


N2— H2-05 


0.83 (4) 


2.14(4) 


2.959 (3) 


167 (4) 
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